Unspecific inhibition by the calmodulin antagonist calmidazolium and the intracellular calcium antagonist TMB-8 of the actions of sympathetic hepatic nerves and noradrenaline on glucose balance and flow in perfused rat liver.
In perfused rat liver hepatic nerve stimulation (10 Hz, 2 ms) (NS) increased glucose and lactate output, decreased flow and was accompanied by an overflow of noradrenaline into the hepatic vein. These effects were dependent on extracellular and partly on intracellular calcium. Infusion of noradrenaline (1 microM) (NA) elicited similar effects. 1) Calmidazolium at 1, 2 and 5 microM caused an increase in basal glucose output and a decrease and intrahepatic redistribution of flow after a lag of 30, 20 and 5 min, respectively. 2) After 5 min of 1 microM calmidazolium, i.e. before it altered basal metabolism and flow, the actions of NS and NA remained unaltered. 3) After 40 min of 1 microM calmidazolium, i.e. after it had just begun to alter basal metabolism and flow, NS caused a decrease in glucose and lactate output rather than an increase and the metabolic effects of NA were strongly reduced whereas the hemodynamic changes of both stimuli were not altered. 4) TMB-8 at 25, 50 and 100 microM caused a transient increase in lactate output and a decrease and intrahepatic redistribution of flow after a lag of 5 min only at 100 microM concentrations. 5) The effects of NS were inhibited already by 25 microM TMB-8 which reduced NA release whereas the effects of NA were not influenced. Thus, calmidazolium and TMB-8 did not act as a calmodulin and intracellular calcium antagonist, respectively, but had unspecific "side effects" in the complex system of the perfused liver. The antagonists cannot be used to study the role of intracellular calcium in intact organs.